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A series of three experiments was designed to test predictions from a motivational systems 
approacli to understanding tlie role of clinical constructs in anxiety-based problems. 
Negative mood, inflated responsibility, and intolerance of uncertainty (lU) were separately 
manipulated within analog samples to examine their effect on the other two factors. 
In the first experiment (n = 59) the negative mood group scored significantly higher in 
terms of inflated responsibility than the positive mood group. In the second experiment 
(n = 63) the high responsibility group scored significantly higher in terms of both negative 
mood and lU than the low responsibility group. In the third experiment (n = 61) the high 
ID group scored significantly higher in terms of negative mood than the low lU group. 
Tests of indirect effects revealed an indirect effect of I U on inflated responsibility through 
negative mood and an indirect effect of negative mood on lU through inflated responsibility, 
suggesting all three constructs are causally interrelated. The findings are consistent with 
contemporary transdiagnostic views of clinical constructs, and support a view of anxiety 
that is underpinned by a coordinated and interdependent motivational system evolved to 
manage threat. 
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INTRODUCTION 

In contrast to fear, which is an emotion evolved to deal with imme- 
diate threats, anxiety is an emotion that has evolved to deal with 
anticipated threats and challenges (Barlow, 2002). While anxiety 
has been researched extensively in the clinical psychology and psy- 
chopathology literature it has received very little attention in the 
emotion literature (Tracy and Randies, 2011). This lack of atten- 
tion has meant that the study of anxiety as a normal functionally 
adaptive emotion has been relatively neglected when compared 
with research on clinical anxiety. A theoretical consequence of this 
is that models of clinical anxiety have had no significant models 
of normal anxiety to draw on and have therefore tended to reflect 
models constructed solely around understanding and explaining 
cUnical anxiety itself (IDavey, 2006). 

How might contemporary cognitive models of clinical anxi- 
ety be reconciled with anxiety as an emotion evolved to deal with 
anticipated threats? Some authors argue anxiety is best viewed 
as part of an evolved integrated threat management system (e.g., 
Schaller etal., 2007; Neuberg etal., 2011). Experienced emotions 
such as anxiety are features of any "precautionary system" that 
simultaneously alerts the individual to challenges and threats to 
goals, and coordinates cognitive and behavioral reactions in order 
that the individual can respond more effectively to these challenges 
and threats. Threat management systems will evolve separately 
to deal with specific and different challenges to reproductive fit- 
ness, but individual systems will be characterized by a functional 
coherence in which perceptual, affective, cognitive, and behavioral 
processes work together to reduce the fitness costs of poten- 
tial threats (e.g., Frijda, 1986; Keltner etal., 2006). As perceptual. 



affective, cognitive, and behavioral elements are all part of an inte- 
grated evolved functional system, we would expect these elements 
to be highly coordinated and interdependent, with the affective 
experience being an emerging property of the activation of the 
various functional elements in the system (Kenrick and Shiota, 
2008; Neuberg et al, 2011). 

Can contemporary approaches to understanding clinical 
anxiety be reconciled with overarching motivational systems 
approaches (e.g., Griskevicius etal., 2010) and what value might 
motivational systems approaches add to the understanding of 
clinical anxiety? If clinical anxiety is fundamentally derived from 
anxiety as an adaptive emotion then one implication of the motiva- 
tional systems view of clinical anxiety is that emotional, cognitive 
and behavioral elements characteristic of anxiety disorders should 
be coordinated and interdependent within the threat management 
system relevant to anxiety. The existence of an integrated system 
underlying anxiety experience should be revealed by experimen- 
tal studies identifying a network of causal interactions between 
anxiety-related emotional experience and anxiety- relevant cogni- 
tive and behavioral processes. Interactions between the emotional, 
cognitive, and behavioral elements that make up a system for man- 
aging anticipated threats are especially likely to be observed in 
individuals who chronically perceive themselves to be vulnerable 
to future threats (e.g., high anxious individuals) or who are made 
anxious during experimental manipulations (cf Neuberg etal., 
2011). 

At this point, however, it is important to understand how clin- 
ical psychology researchers have developed their own theoretical 
approaches to understanding clinically experienced anxiety and 
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how these might be integrated into a functional systems view of 
anxiety. While the external symptoms of clinical anxiety are well 
documented and defined (e.g., American Psychiatric Association, 
2000) the cognitive features associated with such anxiety have often 
been explored and described with the use of clinical constructs 
that attempt to capture the beliefs, attitudes, and thought patterns 
associated with clinical anxiety and with specific anxiety disorders 
(Davey, 2003). Within a motivational systems approach it would 
be expected that the cognitive factors captured by these clinical 
constructs should represent processes developed to help the indi- 
vidual detect and deal with anticipated threat. Given individuals 
with anxiety disorders are hypervigilant for threat and especially 
prepared to react to and deal with anticipated threat, the cognitive 
constructs developed to explain clinical anxiety are likely to reflect 
exaggerated examples of the elements that make up any threat 
management system^ . 

The present paper describes the results of three experi- 
ments designed to investigate whether anxiety-related clinical 
constructs and their affective experience may be representative 
of a more integrated system underlying anxious responding. 
We achieved this by taking two example anxiety-relevant con- 
structs, in this case inflated responsibility and intolerance of 
uncertainty (lU), and one psychopathology relevant mood state, 
negative mood, and examined the effect of manipulating each 
one of these factors on measures of the other two. Inflated 
responsibility is defined as the belief that one has the power to 
bring about or prevent subjectively crucial negative outcomes 
(Salkovskis, 1985; Rachman, 1998), and lU is defined as a 
"dispositional characteristic that arises from a set of negative 
beliefs about uncertainty and its connotations and consequences" 
(Birrell etal, 2011, p. 1200) and is underpinned by appraisals 
such as "uncertainty is dangerous," "uncertainty is intolerable," 
and "I can't deal with uncertainty" (Koerner and Dugas, 2006). 
Inflated responsibility and lU have been extensively researched 
over the years, and have been highly influential in the develop- 
ment of theories of psychopathology - especially anxiety-based 
psychopathology. 

Considering anxiety as an integrated threat management sys- 
tem within a motivational systems approach is particularly timely 
because of recent developments in transdiagnostic research con- 
ducted on anxiety-relevant clinical constructs. For example, 
Carleton (2012) has provided compelling evidence that lU is 
a transdiagnostic construct that is significantly related to mea- 
sures of a number of anxiety disorders, including generalized 
anxiety disorder (GAD), obsessive-compulsive disorder (OCD), 
panic disorder, and social anxiety (Dugas etal, 2005b; Car- 
leton etal, 2007b, 2010; Lind and Boschen, 2009). Furthermore, 
there is evidence of lU extending beyond anxiety to mediating 
other mood-related disorders such as depression (McEvoy and 
Mahoney, 2012). Inflated responsibility is also a construct with 
transdiagnostic features, having been implicated in the devel- 
opment and maintenance of OCD, GAD, and depressed mood 



^ A growing body of research confirms that many anxiety disorders (e.g., generalized 
anxiety disorder and obsessive-compulsive disorder) have dimensional rather than 
categorical properties, indicating a quantitative continuum of processes across non- 
clinical populations into clinical populations {e.g., Haslam, 2003; Haslam et al, 
2005; Olatunji et al, 2008). 



(Aardema etal, 1997; Rachman, 1998; Startup and Davey, 2003). 
While these studies indicate that clinically developed constructs 
have a much broader application across anxiety and mood disor- 
ders than was previously suspected, there is little or no research 
to date on how these constructs interrelate. If these constructs 
interrelate through an evolutionarily determined threat manage- 
ment system, then we would expect them to be highly coordinated 
and interdependent, and to influence the experience of nega- 
tive mood (e.g., anxiety or depression) in experimental studies 
designed to independently manipulate each variable. Specifically, 
if constructs, emotion states and symptoms are all components 
of a functionally integrated threat management system evolved 
to deal with anticipated threats, then we would predict that 
(1) manipulation of individual constructs would either directly 
or indirectly increase self-reported experience of the relevant 
emotion (i.e., negative mood^), that (2) manipulation of neg- 
ative mood would increase scores either directly or indirectly 
on construct measures, and (3) manipulation of each con- 
struct would increase scores either directly or indirectly on the 
other. 

EXPERIMENT 1 

The first experiment is designed to assess the effect of an exper- 
imental mood manipulation on self-report measures of inflated 
responsibility and lU. Participants were randomly assigned to 
either a positive or negative mood manipulation group and under- 
went appropriate music-based mood manipulation procedures 
before being asked to complete a short questionnaire consist- 
ing of items relating to the constructs inflated responsibility and 
lU. Because specific discrete mood manipulations are difficult to 
achieve in practice (Gross and Levenson, 1995; Rottenberg etal., 
2007; Meeten and Davey, 2012) we adopted a polar, non-specific 
valenced mood manipulation using mood manipulations that 
have previously been used in studies investigating the role of mood 
in anxious psychopathology (e.g., MacDonald and Davey, 2005). 
Negative mood encompassing both feelings of anxiety and sadness 
(depression) is a common feature of OCD (Roper and Rachman, 
1976; Salkovskis, 1985; Frost et al, 1986) and GAD (Metzger et al, 
1990; Meyer et al., 1990; Davey et al, 1992). If cognitive constructs 
such as inflated responsibility and lU represent cognitive compo- 
nents of an integrated threat management system then we would 
predict that negative mood should be accompanied, either directly 
or indirectly, by facilitated scores on measures of inflated respon- 
sibility and lU. If the constructs of inflated responsibility and lU 
represent unidirectional causes of negative mood and anxiety- 
related symptoms, however, we would not predict an effect of 
negative mood on measures of these constructs. 

METHOD 

Participants 

Participants were 59 psychology undergraduates from the Univer- 
sity of Sussex (men: 7; women: 52). Age ranged from 18 to 43 years 



^We have chosen to manipulate and measure negative mood generally in these 
studies because ( 1 ) specific negative moods such as anxiety are difficult to induce 
in a discrete fashion (Meeten and Davey, 2012), and (2) the constructs selected for 
investigation in this study are implicated across both anxiety and depression {e.g., 
Carleton etal., 2012a). 
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(M = 21.03, SD = 5.61). All of the participants were volunteers 
who received partial MfiUment of a course requirement by tak- 
ing part in the experiment. There were no significant differences 
between the two groups in terms of age, ("(57) = 0.97, p = 0.33, 
or the distribution of male participants, ^^(1) = 0.13, p = 0.72, 
suggesting randomization between groups was successful. 

Ethical approval for experiment 1 was provided by the ethics 
committee at The University of Sussex. 

Procedure 

Participants were randomly assigned to one of two groups, 
depending on the valence of the mood manipulation they were 
to receive, these groups were labeled positive (« = 30) and nega- 
tive (n = 29). Randomization was achieved by the experimenter 
drawing lots prior to the participant's arrival. All participants were 
tested individually in a small room containing a PC with head- 
phones and an angle-poise lamp. There was a retractable blind over 
the only window in the room which could be open or closed (clos- 
ing of the blind almost completely stopped day light from entering 
the room) . Participants completed a consent form which stated the 
experiment was about music comprehension and memory and 
how this is related to personality. The consent form informed par- 
ticipants that they would be asked to listen to some music and 
then, after a ten minute break, they would be asked to fill in some 
questionnaires. 

Stage 1: mood manipulation. Participants wore headphones so 
they could listen to a short piece of music. The music lasted 
approximately 8 min. The experimenter left the room while the 
music was playing and returned after 8 min. Participants in the 
negative mood group Ustened to a piece of music which had pre- 
viously been shown to induce a negative mood state (MacDonald 
and Davey, 2005): Gyorgy Ligeti, Lux Aeterna. Blinds were drawn 
over the windows and the main room lights were switched off, 
only the angle-poise lamp was used to illuminate the room. Par- 
ticipants in the positive mood group listened to a different piece 
of music: Delibes, Mazurka from Coppelia (only the section from 
1 min 46 s to 3 min 10 s, looped). The blinds in the room were left 
open allowing full day light into the room, the main lights were 
turned on as was the angle-poise lamp. 

Stage 2: 10 min break and short questionnaire. The experimenter 
re-entered the room immediately after the music had finished 
and reminded the participant about the impending 10 min break 
before asking the participant if they would mind filling in a ques- 
tionnaire unrelated to the experiment during the break. The 
experimenter told the participant the questionnaire was related 
to a separate questionnaire study being conducted by the exper- 
imenter's supervisor and that the questionnaire would take just 
over 5 min to complete. AH participants agreed to fill in the 
questionnaire. The experimenter left the room for 10 min while 
the participant filled in the questionnaire. The data collected in 
this questionnaire was actually to be used in the analysis of the 
present study. The reason for deceiving participants about this 
questionnaire was to reduce any experimental demand effects 
and to minimize any perceived link between the music as a 
mood manipulation procedure and subsequent data collection. 
The short questionnaire contained a separate consent form which 



stated the questionnaire study was broadly concerned with deci- 
sion making. Mood was measured in the questionnaire using three 
questions where participants were asked to rate their current level 
of sadness, happiness and anxiety on separate 1 00 point visual ana- 
log scales (VAS) (where 0 = not at all sad/happy/anxious and 100 
extremely /sad/happy/anxious). Responsibility was measured using 
three example items taken from the Responsibility Attitude Scale 
(RAS; Salkovskis et al., 2000). The items were'Tf I thinkbad things, 
this is as bad as DOING bad things," "I will be condemned for my 
actions," and "Other people should not rely on my judgment." 
Participants rate how much they agree with each statement at the 
present moment in time on separate 100 point VAS. The three 
items had acceptable internal consistency (a = 0.78). These items 
were chosen as they seemed to capture in a small number of items 
many of the key characteristics of inflated responsibility (see, e.g., 
Salkovskis etal, 1996). lU was measured using three items taken 
from the lU scale (lUS; Freeston etal, 1994). Participants rate to 
what extent they agree with the items at this exact moment in 
time on three separate 100 point VAS (where 0 = Totally Disagree 
and 100 = Totally Agree). The items were "Uncertainty stops me 
having a firm opinion," "It's unfair there are no guarantees in life," 
and "Being uncertain means I am not first rate." The three items 
had acceptable internal consistency (a = 0.80). These items were 
chosen as they seemed to capture in a small number of items many 
of the key characteristics of lU (see, e.g., Freeston et al., 1994). 

Stage 3: full questionnaires and debrief. The experimenter 
re-entered the room after the 10 min "break" had finished and 
gave the participant another questionnaire booklet. The partici- 
pant was asked to inform the experimenter when they had finished 
the questionnaire booklet. The questionnaire booklet contained a 
number of questionnaires. The first questionnaire was a "music 
comprehension and memory" questionnaire designed specifically 
for the purposes of this experiment and was not used in the data 
analysis of this experiment. As part of the questionnaire booklet 
participants completed the full version of the RAS (Salkovskis et al., 
2000) and the full version of the lUS (Freeston etal, 1994). After 
completing the questionnaire booklet, participants were thanked 
and debriefed, and any participant who had undergone a negative 
mood manipulation was offered a positive mood manipulation 
before they left. 

STATISTICAL ANALYSES 

Within this paper, two groups were consider to differ on a given 
construct only if the VAS measure of that construct (if more than 
one question was used, then a composite of these VAS measures) 
reached the level of p < 0.05 (two-tailed) and if the VAS measure of 
the construct correlated significantly with the full trait measure of 
the construct (note that only full trait measures of lU and inflated 
responsibility were measured in the three experiments reported in 
this paper, no "trait" measures of mood were used and so only VAS 
measures were considered in relation to mood). In all three exper- 
iments reported in this paper the reliability of the full measure 
of inflated responsibility: the RAS, and lU: the lUS, were excel- 
lent (lowest alphas for both measures a = 0.91, respectively, in 
Experiment 3). In addition, in all three experiments reported in 
this paper the VAS measures of inflated responsibility and lU were 
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highly significantly positively correlated with their respective fiiU 
trait measure (RAS or JUS) in each experiment (all correlations sig- 
nificant atp < 0.001). Finally, across all three experiments, where a 
significant difference was found between the two respective groups 
on the VAS measures of inflated responsibility or lU, a significant 
difference between the respective groups was also found on the 
fuU trait measure of that construct (RAS or lUS). Where a signif- 
icant difference was not found between the two respective groups 
on the VAS measures of inflated responsibility or lU, significant 
differences between the respective groups were also not found on 
the full trait measures of that construct (RAS or lUS). Given the 
consistency of these results, and in an effort to be succinct, reliabil- 
ity data for the RAS and lUS, correlations between VAS measures 
and the RAS and lUS and group differences on the RAS and lUS 
are not reported in any of the experiments that follow. It is worth 
noting, however, that the fact all significant differences between 
groups on VAS measures of inflated responsibility and lU were 
mirrored with significant differences on the full trait measures of 
those constructs (RAS and lUS) provides a good deal of confidence 
in the validity of these findings, given that these fuU measures of 
constructs are trait measures which are thought to be difficult to 
influence by experimental manipulation. 

It should be noted that a short-form version of the lUS exists 
which it has been argued better approximates lU as a construct 
independent from worry than the original lUS (Carleton etal., 
2007a). The short-form lUS consists of 12 items which are iden- 
tical to 12 items found in the original lUS. Given the argument 
that the short-form lUS better approximates lU as a construct 
independent from worry, all analyses across all three experiments 
which involved the original lUS were rerun. In these analyses only 
the 12 items found in the lUS short-form were included. The 
results of these analyses were identical in terms of significant/non- 
significant distinctions to those reported above for the original 
lUS. 

RESULTS 

Mood manipulation check 

Each mood measure was subjected to an independent measures 
sample t-test. For the three mood measures, the assumption of 
homogeneity of variances was violated, and so adjusted p-values 
are reported. The negative mood group (M = 30.65, SD = 22.23) 
scored significantly higher on the sadness measure than the pos- 
itive mood group (M = 09.57, SD = 08.07), f(35.03) = 4.81, 
p < 0.001, d = 1.080. The positive mood group (M = 73.90, 
SD = 10.33) scored significantly higher on the happiness mea- 
sure than the negative mood group (M = 56.79, SD = 19.46), 
f(42.36) = 4.20, p < 0.001, d = 1.144. The negative mood group 
(M = 37.53, SD = 26.48) scored significantly higher on the anxiety 
measure than the positive mood group (M = 18.20, SD = 17.28) 
f(47.96) = 3.32, p < 0.01, d = 0.834. These data suggest that 
participants in the negative mood group were significantly more 
anxious and sad, and less happy than participants in the positive 
mood group. 

Responsibility measures 

A composite responsibility score was created by combining the 
means of the three questions used in the short questionnaire. The 



negative mood group (M = 35.83, SD = 19.47) scored significantly 
higher on this composite responsibility measure than the positive 
mood group (M = 25.72, SD = 17.97), t{57) = 2.07, p < 0.05, 
rf = 0.612. 

lU measures 

A composite lU score was created by combining the means of the 
three questions measuring lU used in the short questionnaire. The 
negative mood group (M = 41.35, SD = 19.21) scored higher 
on this composite lU measure than the positive mood group 
(M = 32.28, SD = 19.23) but this difference was not significant, 
t{57) = 1.81, p = 0.08, d = 0.479. 

SUMMARY 

The findings from Experiment 1 indicate that participants under- 
going a negative mood manipulation scored significantly higher 
in terms of inflated responsibility than participants undergoing 
a positive mood manipulation. The mood manipulation had no 
statistically significant direct effect on lU (however, see the section 
on meditational analyses and tests of indirect effects for evidence 
of a significant indirect effect of negative mood on lU). 

EXPERIMENT 2 

The second experiment is designed to assess the effect of an 
experimental inflated responsibility manipulation on self-report 
measures of negative mood and lU. This novel procedure uses a 
vignette-based responsibility manipulation prior to estimating the 
manipulations effect on mood and lU. 

METHOD 
Participants 

Participants were 63 psychology undergraduates from the Univer- 
sity of Sussex (men: 6; women: 57). Age ranged from 18to 56 years 
(M = 22.06, SD = 7.45). AH of the participants were volunteers 
who received partial fulfillment of a course requirement by tak- 
ing part in the experiment. There were no significant differences 
between the two groups in terms of age, t(61) = 0.71, p = 0.48, 
or the distribution of male participants, X"(l) = 0.67, p = 0.41, 
suggesting randomization between groups was successful. 

Ethical approval for Experiment 2 was provided by the ethics 
committee at The University of Sussex. 

Procedure 

Participants were randomly assigned to one of two groups, 
depending on the manipulation they were to receive. These groups 
were labeled high responsibility (n = 31) and low responsibility 
(« = 32). Randomization was achieved by the experimenter draw- 
ing lots prior to the participant's arrival. All participants were 
tested individually in a small room that simply contained a chair 
and a desk. Participants completed an informed consent form 
which stated participants would be asked to read a "true story" 
and that they would be asked some questions about the story. The 
consent form informed participants there would then be a ten- 
minute break and that they would then be asked to fill in some 
questionnaires. 

Stage 1: responsibility manipulation. Participants read one of two 
stories, dependent on the group to which they had been assigned. 
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Both pieces were written from an autobiographical perspective by 
a character called Clara, a 25 year old woman. Although partic- 
ipants were told they were reading a true story the stories were 
in fact fictitious and were created for the experiment. Both stories 
were printed on A4 paper and were of a similar length (about three 
and a half sides of A4). In the story given to the high responsibility 
group Clara is a person who lacks any sense of responsibility. Clara 
describes her lack of responsibility and gives descriptions of inci- 
dences that she was partly or wholly responsible for but over which 
she had failed to take any responsibility. Clara describes how her 
failure to take responsibility for these incidences (and others) had 
led to negative consequences for her. Throughout the story Clara 
expresses regret about her lack of responsibility and toward the 
end of the story states that she wants to become a more responsible 
person but that she feels she needs some help in doing this. Par- 
ticipants in the high responsibility group are asked to write down 
advice to help Clara feel, and act, like a more responsible person. 
"Example advice," consisting of five statements, is given after the 
story to give participants some idea of the sort of advice they may 
want to offer. In the story given to the low responsibility group 
Clara is a person who has an inflated sense of responsibiUty. Clara 
describes her inflated sense of responsibility and gives descrip- 
tions of incidences which have occurred which she had little or no 
control over but over which she felt immense responsibility. Clara 
describes how her inflated sense of responsibility has had nega- 
tive consequences for her. Throughout the story Clara displays 
an awareness regarding the negative affect her inflated sense of 
responsibility is having on her life and toward the end of the story 
states that she wants to become a person who feels less responsible 
but that she feels she needs some help in doing this. Participants 
in the low responsibility group are asked to write down advice to 
help Clara feel less responsible. "Example advice," consisting of 
five statements, is given after the story to give participants some 
idea of the sort of advice they may want to offer. 

To ensure the responsibility manipulation complied with def- 
initions of the inflated responsibility construct (e.g., Salkovskis 
etal., 1996) four specific features of inflated responsibility were 
defined and explicitly referred to in the advice vignettes given to 
participants. These features were: (1) a sense of feeling overly 
responsible in the most literal sense (i.e., feeling bad for harm 
caused, taking on responsibility for things that are not necessarily 
the individual's fault), (2) the idea that thinking about something 
(e.g., causing harm) is as bad as doing something, (3) the idea 
that not preventing harm is as bad as causing harm, (4) worry- 
ing about causing harm before anything has actually happened 
(e.g., hypervigilance). In the story given to the low responsibil- 
ity group Clara displays all of these defined features while the 
"example advice" offered to Clara is aimed at advising her about 
how to minimize or eliminate these feelings from her life. In the 
story given to the high responsibility group Clara is described as 
not displaying any of these defined features and displays a range 
of opposing feelings. The "example advice" offered to Clara is 
aimed at advising her about how she can, and should, bring these 
feelings into her life. After reading their respective vignettes, par- 
ticipants in both groups were asked to write their advice on A4 
paper. The experimenter left the room while the participant read 
the story and wrote down their advice. No set time limit was given 



to complete this task. The responsibility manipulation is based on 
Bem's self-perception theory that proposes that an individual will 
infer his or her attitude based on information derived from his 
or her behavior (Bem, 1972). Salancik and Conway (1975) pro- 
posed that the individual will infer his or her attitude through a 
process of generating and assessing relevant information from the 
past and present, and that the individual will be especially likely 
to use information made most conspicuous to them at the time. 
When an individual describes an attitude or behavior positively or 
negatively, therefore, he or she will generate cognitions consistent 
with their endorsement. 

Stage 2: 10 min break and short questionnaire. As in stage 2 of 
Experiment 1, participants were asked to fill in a short question- 
naire participants were told was related to a separate questionnaire 
study. The questionnaire contained the VAS measures of the three 
constructs. Mood, sadness, and anxiety were measured in the ques- 
tionnaire using the same questions used in Experiment 1 but an 
additional question was added, participants were now also asked 
to rate their current level of negativity on a 100 point VAS (where 

0 = not at all negative and 100 = extremely negative). The three 
items measuring negative mood had good internal consistency 
(a = 0.86). lU was measured using five items taken from the 
lUS (Freeston etal., 1994). Participants rate to what extent they 
agreed with the items at that exact moment in time on five sepa- 
rate 100 point VAS (where 0 = Totally Disagree and 100 = Totally 
Agree). The five items were, "Uncertainty stops me from having a 
strong opinion," "Uncertainty makes life intolerable," "I can't stand 
being taken by surprise," "I can't stand being undecided about my 
future," and "Being uncertain means that I am not first rate," The 
five items had moderate internal consistency (a = 0.69). These 
items were chosen as they seemed to capture in a small number 
of items many of the key characteristics of lU (see, e.g., Free- 
ston etal, 1994). Responsibility was measured using four items 
each taken from the RAS (Salkovskis etal, 2000) where partici- 
pants rate how much they agree with each statement on separate 
100 point VAS. These items were "I often take responsibility for 
things that other people do not think are my fault," "Even if 
my actions are unlikely to bring about negative consequences for 
others, I should always try to prevent them from occurring," "If 

1 think bad things, this is as bad as DOING bad things," and 
"To me, not acting to prevent disaster is as bad as making dis- 
asters happen." These four items were used because they each 
separately related to the four defined inflated responsibility char- 
acteristics portrayed in the experimental vignettes and seemed to 
capture in a small number of items many of the key character- 
istics of inflated responsibility (see, e.g., Salkovskis etal., 1996). 
The four items appeared to have moderate internal consistency 
(a = 0.66). 

Stage 3: full questionnaires and debrief. The experimenter 
re-entered the room after the 10 min "break" had finished and then 
gave the participant another questionnaire booklet and asked the 
participant to inform the experimenter when they had finished the 
questionnaire booklet. The experimenter then left the room until 
the participant had finished the questionnaire booklet. This ques- 
tionnaire booklet contained the fuU version of the RAS (Salkovskis 
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etal, 2000) and the full lUS (Freeston etal, 1994). After com- 
pleting the questionnaire booklet, participants were thanked and 
debriefed. 

RESULTS 

Responsibility manipulation check 

A composite responsibility score was created by combining the 
means of the four questions measuring responsibility used in the 
short questionnaire. The high responsibility group (M = 54.11, 
SD = 13.55) scored significantly higher on the composite measure 
of responsibility than the low responsibility group (M = 33.95, 
SD= 17.76), t(61) = 5.13, p < 0.001, d = 1.314. 

IVIood measures 

The high responsibility group (M = 34.45, SD = 21.46) scored 
significantly higher on the sadness measure than the low responsi- 
bility group (M = 14.75, SD = 13.01), f(49.15) = 4.39, p < 0.001, 
d= 1.252 (as the assumption of homogeneity of variances was vio- 
lated the adjusted p- value is reported for this finding). The high 
responsibility group (M = 39.35, SD = 25.52) scored significantly 
higher on the anxiety measure than the low responsibility group 
(M = 26.94, SD = 21.08), t(61) = 2.11, p < 0.05, d = 0.540. 
The high responsibility group (M = 35.48, SD = 24.73) scored 
significantly higher on the negativity measure than the low respon- 
sibility group (M = 15.43, SD = 14.80), f (48.75) = 3.89, p < 0.001, 
d= 1.114 (as the assumption of homogeneity of variances was vio- 
lated the adjusted p- value is reported for this finding). The high 
responsibility group (M = 36.43, SD = 21.1 1) scored significantly 
higher on the composite measure of negative mood than the low 
responsibility group (M = 19.04, SD = 13.52), f(50.81) = 3.88, 
p < 0.001, d = 1.089 (as the assumption of homogeneity of 
variances was violated the adjusted p-value is reported for this 
finding). 

In summary, these data suggest that the high responsibility 
group were significantly more anxious, sadder, and more negative 
(both on VAS and composite measures) than the low responsibility 
group. In order to assess whether the two differing vignettes may 
have directly affected mood by containing differential levels of neg- 
ative material, eight independent participants (men: 2; women: 6; 
age: M = 24.38, SD = 3.89) were asked to read each vignette (only 
the story part without the subsequent advice examples) and to 
report on a 100-point VAS scale how the vignette made them feel 
(where 0 = extremely positive, 50 = neither positive or negative, 
and 100 = extremely negative). A repeated measures f-test indi- 
cated that those reading the low responsibility vignette reported 
significantly more negativity (M = 62.75, SD = 8.21) than those 
reading the high responsibility vignette (M = 53.38, SD = 5.63), 
f(7) = 2.61, p < 0.05, d = 1.331. Given that the low responsibil- 
ity manipulation appears to contain more negative material than 
the high responsibility manipulation it appears highly unlikely the 
high responsibility group experienced significantly greater nega- 
tive mood than the low responsibility group due to differences in 
the respective vignettes' content. 

lU measures 

A composite lU score was created by combining the means of 
the five questions measuring lU used in the short questionnaire. 



The high responsibility group (M = 41.55, SD = 16.88) scored 
significantly higher on this composite lU measure than the low 
responsibility group (M = 32.11, SD = 15.11), f(61) = 2.34, 
p < 0.05, d = 0.599. 

SUMMARY 

Experiment 2 confirmed that manipulating inflated responsi- 
bility using a vignette-based responsibility manipulation had a 
consistent effect on self-reported mood. Specifically, the high 
responsibility group generated significantly higher self-reported 
ratings of anxiety, sadness, negativity, and general negative mood 
(as measured by the composite negative mood measure) than 
the low responsibility group. Subsequent ratings of the vignettes 
themselves by independent raters revealed that this differential 
effect on mood could not be accounted for by any inherent differ- 
ences in negative content between the high and low responsibility 
vignettes, suggesting that mood differences were caused by the 
responsibility-related cognitions generated by the advice partici- 
pants provided after reading the vignettes. The high responsibility 
group also reported significantly higher levels of lU than the low 
responsibility group. 

EXPERIMENTS 

The third experiment is designed to assess the effect of an experi- 
mental lU manipulation on self- report measures of negative mood 
and inflated responsibility. This novel procedure, which is sim- 
ilar to the responsibility manipulation used in Experiment 2, 
uses a vignette-based lU manipulation prior to estimating the 
manipulations effect on inflated responsibility and negative mood. 

METHOD 
Participants 

Participants were 61 undergraduates from the University of Sussex 
(men: 16; women: 45). Age ranged from 18 to 33 years (M = 20.26, 
SD = 2.82). All of the participants were volunteers who received 
partial fulfillment of a course requirement or received a small 
monetary fee for taking part in the experiment. There were no 
significant differences between the two groups in terms of age, 
f(59) = 0.91, p = 0.36, or the distribution of male participants, 
X^(l) = 2.80,p = 0.11, suggesting randomization between groups 
was successful. 

Ethical approval for Experiment 3 was provided by the ethics 
committee at The University of Sussex. 

Procedure 

Stage 1: lU manipulation. Participants were randomly assigned 
to one of two groups, the high lU group (n = 30) and the low 
lU group (n = 31). Randomization was achieved by the experi- 
menter drawing lots prior to the participant's arrival. Participants 
read one of two stories, dependent on the group to which they 
had been assigned. Both pieces were written from an autobio- 
graphical perspective by a character called Kayla, a 25 year old 
woman. Although participants were told they were reading a true 
story the stories were in fact fictitious and were created for the 
experiment. Both stories were printed on A4 paper and were of a 
similar length (about two sides of A4). In the story given to the 
high lU group Kayla is a person who has very little or no reaction 
to uncertainty. In the story Kayla discusses her inability to react 
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to uncertainty and gives descriptions of uncertain situations she 
has had little or no reaction too. Kayla describes how her failure 
to respond to the uncertainty surrounding these situations (and 
others) has led to negative consequences for herself and others. 
Throughout the story Kayla expresses regret about her inability to 
react to uncertainty and toward the end of the story states that she 
wants to become someone who reacts when faced with uncertain 
situations as this may prevent her from making risky decisions, 
but states that she needs some help in doing this. Participants in 
the high lU group are asked to write down advice to help Kayla 
react better to uncertainty. "Example advice," consisting of five 
statements, is given after the story to give participants some idea 
of the sort of advice they may want to offer. In the story given to 
the low lU group Kayla is a person who finds uncertainty very dif- 
ficult to cope with as it causes her a lot of stress and anxiety. In the 
story Kayla describes how uncertain situations worry her and gives 
descriptions of uncertain situations which have paralyzed her and 
prevented her from reacting. Kayla describes how her failure to 
act in these situations (and others) due to her fear of uncertainty 
has led to negative consequences for herself and others. Through- 
out the story Kayla displays an awareness regarding the negative 
affect her anxiety surrounding uncertainty is having on her life 
and toward the end of the story states that she wants to become a 
person who is able to relax when faced with an uncertain situation 
and that she does not want to be paralyzed by uncertainty, but that 
she feels she needs some help in doing this. Participants in the low 
lU group are asked to write down advice to help Kayla become less 
anxious and paralyzed by uncertainty. "Example advice," consist- 
ing of five statements, is given after the story to give participants 
some idea of the sort of advice they may want to offer. 

To ensure that the lU manipulation complied with definitions 
of the lU construct, five specific features of lU were defined and 
explicitly referred to in the advice vignettes given to participants. 
These features were: ( 1 ) uncertainty leads to the inability to act, 
(2) uncertainty is stressful and upsetting, (3) unexpected events 
are negative and should be avoided, (4) being uncertain is unfair, 
(5) being uncertain reflects badly on a person (see Freeston etal., 
1994). In the story given to the low lU group Kayla displays all of 
these beliefs about uncertainty while the "example advice" offered 
to Kayla is aimed at advising her about how to minimize or elim- 
inate these kinds of beliefs about uncertainty. In the story given 
to the high lU group Kayla does not display any of these beliefs 
about uncertainty and in fact displays a range of opposing beliefs. 
The "example advice" offered to Kayla is aimed at advising her 
about how she can, and should, bring these kinds of beliefs about 
uncertainty into her life. After reading their respective vignettes, 
participants in both groups were asked to write their advice on A4 
paper. The experimenter left the room while the participant read 
the story and wrote down their advice. No set time limit was given 
to complete this task. 

Stage 2: 10 min break and short questionnaire. As in stage 2 
of Experiments 1 and 2, participants were asked to fill in a short 
questionnaire participants were told was related to a separate ques- 
tionnaire study. The questionnaire contained the VAS measures of 
the three constructs. lU was measured in the short questionnaire 
using the same five questions as were used in experiment two. The 



five items had acceptable internal consistency (a = 0.75). Mood 
was measured in the questionnaire using the same three questions 
as Experiment 2. The three items measuring negative mood had 
mediocre internal consistency (a = 0.66). Responsibility was mea- 
sured in the short questionnaire using the same four questions as 
were used in experiment two. These four items also had mediocre 
internal consistency (a = 0.63). 

Stage 3: full questionnaires and debrief. The experimenter re- 
entered the room after the 10 min "break" had finished and gave 
the participant another questionnaire booklet, asking the par- 
ticipant to inform the experimenter when they had finished the 
questionnaire booklet. The experimenter then left the room untU 
the participant had finished the questionnaire booklet. This ques- 
tionnaire booklet contained the fuU version of the RAS (Salkovskis 
etal, 2000) and the lUS (Freeston etal, 1994). After complet- 
ing the questionnaire booklet, participants were thanked and 
debriefed. 

RESULTS 

lU manipulation check 

A composite lU score was created by combining the means of the 
five questions measuring lU used in the short questionnaire. The 
high lU group (M = 33.93, SD = 14.55) scored significantly higher 
on this composite lU measure than the low lU group (M = 16.89, 
SD= 11.49), f(59) = 5.10, p < 0.001, = 1.300. 

Mood measures 

The high lU group (M = 23.80, SD = 19.30) scored higher on the 
sadness measure than the low lU group (M = 19.39, SD = 15.99), 
but this difference was not significant, f(59) = 0.97, p = 0.35, 
d = 0.249. The high lU group (M = 36.63, SD = 24.90) scored 
significantly higher on the anxiety measure than the low lU group 
(M = 23.13, SD = 22.63), t(59) = 2.22, p < 0.05, d = 0.567. The 
high lU group (M = 34.20, SD = 21.64) scored higher on the neg- 
ativity measure than the low lU group, (M = 24.36, SD = 21.01), 
but this difference was not significant, f(59) = 1.80, p = 0.08, 
d = 0.461. A composite negative mood score was created by com- 
bining the means of the three questions measuring negative mood 
used in the short questionnaire. The high lU group (M = 31.54, 
SD = 15.82) scored significantly higher on this composite measure 
of negative mood than the low lU group (M = 22.29, SD = 16.27), 
t{59) = 2.25, p < 0.05, d = 0.576. 

In summary, the high lU group scored significantly higher 
in terms of anxiety and general negative mood (as measured by 
the negative mood composite measure) than the low lU group. 
In order to assess whether the two differing vignettes may have 
directly affected mood by containing differential levels of negative 
material, nine independent participants (men: 1; women: 8; age: 
M = 23.46, SD = 3.49) were asked to read each vignette (only the 
story part without the subsequent advice examples) and to report 
on a 100-point VAS scale how the vignette made them feel (where 
0 = extremely positive, 50 = neither positive or negative, and 
100 = extremely negative). A repeated measures f-test indicated 
that those reading the low lU vignette reported more negativity 
(M = 61.89, SD = 13.74) than those reading the high lU vignette 
(M = 54.44, SD = 17.61) but this difference was not significant, 
t{&) = 1.01,|)=0.34,d=0.471. 
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Responsibility measures 

A composite responsibility score was created by combining the 
means of the four questions measuring responsibility used in the 
short questionnaire. The high lU (M = 38.05, SD = 16.57) group 
scored higher on this composite responsibility measure than the 
low lU group (M = 32.35, SD = 17.77), but this difference was 
not significant, t{59) = 1.30, p = 0.20, d = 0.332. 

SUMMARY 

In summary, the high lU group scored significantly higher than 
the low lU group in terms of anxiety and composite negative mood 
but not inflated responsibility (however, see the section on med- 
itational analyses and tests of indirect effects for evidence of a 
significant indirect effect of lU on inflated responsibility). 

MEDIATION ANALYSIS AND TESTS OF INDIRECT EFFECTS 

The model of the direct significant relationships between negative 
mood, inflated responsibility and lU to emerge from Experiments 
1-3 is graphically presented in Figure 1. If the manipulation of a 
given construct in an experiment led to a significant direct effect 
on another construct then this is indicated in Figure 1 by a causal 
line joining the two constructs together. Mediation analysis and 
tests of indirect effects were performed for two purposes: (A) to 
examine if any direct relationship between variable x and variable 
y was partially or fully mediated by variable m (as suggested by 
the model in Figure 1) and (B) to see if variable x might have an 
indirect effect on variable y through variable m (as suggested by 
the model in Figure 1). 

In all the analyses which follow the x variable used in each 
analysis is the grouping variable used to separate the high and 
low group on the given x construct in the relevant experiment in 
which construct x was manipulated. The m and y variables used 
in each analysis were the composite VAS score for the respective 
m and y constructs in the relevant experiment in which construct 
x was manipulated. Analyses were performed using the statistical 
package AMOs 21. Bootstrapping (1000 samples) was used to 
evaluate the significance of the indirect pathways. 



Inflated Responsibility 



.31- 



Negative Mood 




intolerance of Uncertainty 


.28* 



FIGURE 1 I Significant direct relationships between the three 
constructs to emerge from Experiments 1-3. Standardized beta values 
and their significance (*p < 0.05, **p < 0.01) are reported. Note that 
significant indirect effects are not shown. 



MEDIATION ANALYSIS 

Examination of Figure 1 suggests that the causal relationship 
between inflated responsibility (x) and negative mood (y) may 
be partially or fully mediated by lU (m). Before the effect of the 
mediator was taken into account, inflated responsibility signifi- 
cantly predicted negative mood (P = 0.45, p < 0.001). Although 
the relationship between inflated responsibility and negative mood 
was partially mediated by lU this relationship remained significant 
when the mediator was taken into account (P = 0.36, p < 0.01). 
The path therefore is kept in the model. 

TESTS OF INDIRECT EFFECTS 

Examination of Figure 1 also suggests three potential indirect 
casual pathways through which one construct may be influencing 
another. Firstly, inflated responsibility (x) may have an indirect 
causal effect on negative mood (y) through lU (m). Secondly, 
lU (x) may have an indirect causal effect on inflated respon- 
sibility (/) through negative mood (m). Finally, negative mood 
(x) may have an indirect causal effect on lU (y) through inflated 
responsibility (m). 

The indirect effect of inflated responsibility on negative mood 
through lU was significant (z = 0.08, p < 0.05) suggesting 
inflated responsibility has both a significant direct and indirect 
effect on negative mood. The indirect pathway connecting lU to 
inflated responsibility through negative mood was also signifi- 
cant (z = 0.1 1, p < 0.05) suggesting that while lU may not have a 
significant direct casual effect on inflated responsibility (see Exper- 
iment 3), lU has a significant indirect causal influence on inflated 
responsibility through its causal effect on negative mood. Finally, 
the indirect pathway connecting negative mood to lU through 
inflated responsibility was significant (z = 0.17, p < 0.05) sug- 
gesting that while negative mood may not have a significant direct 
casual effect on lU (see Experiment 1), negative mood has a sig- 
nificant indirect causal influence on lU through its causal effect 
on inflated responsibility. In summary, the direct causal relation- 
ship between inflated responsibility and negative mood remained 
significant even after the mediating effect of lU was taken into 
account. In addition to the significant direct causal pathways con- 
necting negative mood, inflated responsibility and lU depicted 
in Figure 1, three significant indirect causal pathways also con- 
nect the constructs: firstly, inflated responsibility has a significant 
indirect effect on negative mood through lU, secondly, lU has a 
significant indirect effect on inflated responsibility through neg- 
ative mood and, finally, negative mood has a significant indirect 
effect on lU through inflated responsibility. 

DISCUSSION 

The purpose of this series of experiments was to demonstrate 
the integrated systems-like nature of the constructs and affective 
experience postulated to underlie some common forms of clin- 
ical anxiety. In three experiments we manipulated two clinical 
constructs (inflated responsibility and lU) and one affective state 
(negative mood) to determine the direct effect of these manipula- 
tions on each of the other measures. Finally, the causal pathways 
between these variables were confirmed using mediational anal- 
yses and tests of indirect effects were conducted, and the causal 
model to emerge from these processes is shown in Figure 1. 
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Not shown in Figure 1 is the indirect effect of inflated respon- 
sibihty on negative mood through lU; the indirect effect of lU 
on inflated responsibility through negative mood and, finally, 
the indirect effect of negative mood on lU through inflated 
responsibility. 

The model presented in Figure 1, when indirect effects are 
taken into consideration, supports a view of the constructs used 
to explain clinical anxiety as representing elements of an inte- 
grated system underlying anxious responding. Higher scores on 
both clinical constructs give rise to increased negative mood, as 
would be predicted or at least implied in most accounts adopting 
these factors as explanatory constructs (e.g., IDugas etal., 1998; 
Salkovskis and Freeston, 2001). Higher scores on negative mood 
also facilitates - either directly or indirectly - measures of both 
clinical constructs, and as a consequence will prime the cogni- 
tive processes inherent in these constructs (e.g., assessing one's 
ability to bring about or prevent negative outcomes, appraising 
uncertainty as dangerous or intolerable). The findings presented 
in this paper are consistent with clinically relevant emotions such 
as anxiety being considered as part of an evolved integrated threat 
management system that alerts the individual to threats to goals 
or challenges, and coordinates cognitive, behavioral, and affec- 
tive reactions to enable the individual to respond more effectively 
to these threats and challenges. Rather than one set of factors 
(e.g., constructs) being causes of a different set of factors (e.g., 
affect), they are all integrated components of an anxiety precau- 
tionary system that promotes a "cascade" of relevant perceptions, 
cognitions, behaviors, and affective experience conducive to solv- 
ing the adaptive problem (Kenrick etal., 2010). The findings 
are also consistent with recent experiments demonstrating how 
anxiety-related clinical symptoms (e.g., OCD relevant aversive 
intrusive thoughts) facilitate anxiety-relevant appraisal processes 
such as lU and responsibility - indicating a bidirectional relation- 
ship between actual anxiety symptoms and OCD-relevant clinical 
constructs and appraisal processes (Davey et al., 2013). 

The integrated, systems-like nature of the model derived from 
these findings is also consistent with contemporary transdiagnos- 
tic views of clinical constructs, which argue that the phenomena 
measured by clinical constructs have evolutionary origins based 
on the identification and amelioration of threats (e.g., Carleton, 
2012). For example, uncertainty is more than just a trigger for 
anxiety, it is itself considered threatening (Epstein, 1972), can 
facilitate the perception of threat (Dugas etal., 2005a) and acti- 
vate biologically relevant responses to threat such as the startle 
response (Nelson and Shankman, 2011). These findings suggest 
that clinically relevant constructs have effects beyond clinical 
symptoms, and also influence cognitive, perceptual, and biological 
responses in a way that would be predicted by an evolutionarily 
conceptualized motivational systems approach. In the case of 
lU, the ability to tolerate uncertainty is a common dispositional 
characteristic with dimensional characteristics across both non- 
cUnical and clinical populations (Norton, 2005; Carleton etal., 
2012b), suggesting that it is an evolved characteristic that differs 
in intensity across individuals and becomes most predominant 
in clinical populations exhibiting disorders of either anxiety or 
mood. Our findings also have implications for models of anxi- 
ety that use constructs such as inflated responsibility and lU as a 



central explanatory construct. For example, while the finding that 
inflated responsibility directly effects negative mood is consistent 
with the predictions of cognitive models of OCD that have inflated 
responsibility as a central causal construct (e.g., Rachman, 1997; 
Salkovskis and Freeston, 2001) the finding that negative mood 
commonly experienced by OCD sufferers may be a direct causal 
factor in elevating inflated responsibility beliefs suggests that neg- 
ative mood is not simply a consequence of cognitions associated 
with inflated responsibility as has been implied by these models. 
Models which adopt inflated responsibility as a central explana- 
tory construct need to account for the bidirectional nature of this 
construct 's relationship with negative mood. 

The integrated nature of the relationships between inflated 
responsibility, lU and negative mood might be expected if these 
clinical constructs encompass adaptive elements that help the indi- 
vidual to identify and manage threats, and these processes are 
activated by anxiety-generating events. Having been developed in 
many cases from clinical experience to help understand clinical 
disorders, however, clinical constructs may often confuse in their 
definitions a range of cognitive processes that span both adap- 
tive threat management processes and less adaptive responses to 
threat that generate anxiety and negative affect and are directly 
symptom relevant. For example, inflated responsibility encom- 
passes the adaptive belief that one has the power to prevent harm, 
but even low risk threats are then seen as essential to prevent 
and are anxiety generating (Salkovskis, 1985). lU embraces the 
adaptive desire for predictability but the less adaptive "paraly- 
sis of cognition and action" in the face of uncertainty (Birrell 
etal., 2011). While clinical constructs may encompass cognitive 
and behavioral processes that contribute adaptively to dealing 
with threat, by their very nature they may also encompass those 
processes that give rise to exaggerated affective reactions causing 
distress. Some recent attempts have been made to break down 
these constructs into their derivative elements, and this will cer- 
tainly help us to understand where threat management processes 
end and symptoms begin (Berle and Starcevic, 2005; Coles and 
Schofield, 2008; Birrell etal., 2011). In particular, viewing clin- 
ical anxiety as developing out of an adaptive, evolved system 
should motivate researchers to distinguish between those elements 
of their clinical constructs that are adaptive and those that con- 
versely generate symptoms and distress that are typical of clinical 
disorders. 

Three issues related to the nature of the samples used in the 
experiments reported within this paper are worth comment- 
ing upon. Firstly, given analog samples were used in all three 
experiments, it is not clear how generalizable the conclusions of 
this paper are to clinical populations. Measures of pre-existing 
clinical symptoms, lU, inflated responsibility and negative mood 
were not taken. However, the series of experiments reported in 
this paper were intended to create a model of the interactions 
between negative mood, inflated responsibility, and lU within 
analog samples for potential later extrapolation to clinical sam- 
ples (Vervliet and Raes, 2013). Further, taxometric studies have 
suggested that both GAD (Haslam, 2003) and OCD symptoms 
(Haslam etal., 2005; Olatunji etal, 2008) are generally best con- 
sidered as dimensional rather than categorical, supporting the 
appropriateness of studying GAD and OCD related phenomena 
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in analog samples. A second issue with the samples used in the 
experiments reported is that, whilst males were eligible to par- 
ticipate in all three experiments, the samples obtained for each 
experiment consisted primarily of females. This raises questions 
about the generalizability of the results presented to male popula- 
tions and future research may wish to examine if a similar pattern 
of results would emerge using predominantly, or exclusively, 
male samples. A final issue with the samples used in the exper- 
iments reported is that the samples consisted almost exclusively 
of psychology students. This raises questions about the gener- 
alizability of the results presented to a wider sociodemographic 
population and the validity of the results would be strength- 
ened if they were replicated within a wider sociodemographic 
sample. 

There are several further limitations with the studies reported 
within this paper which should be noted. Firstly, across all three 
experiments, measures of inflated responsibility, lU and negative 
mood were taken only after the relevant manipulation and not 
pre-manipulation to ensure that participants were not alerted to 
the significance of these factors and the purpose of the experi- 
ment prior to the manipulation. The studies therefore lacked the 
capacity to show an increase or decrease in scores on the relevant 
measures post-manipulation compared to baseline levels. In all 
the experiments reported, however, a random sampling assign- 
ment process was used that permits the assumption of equality 
across experimental groups and allows post-manipulation infer- 
ence of effects of the experimental manipulation on subsequent 
post-manipulation measures (Campbell, 1957). The measurement 
approach adopted in this paper has also been used in similar 
studies in which inflated responsibility (Ladouceur etal., 1995; 
Bouchard etal., 1999; Arntz etal, 2007) and mood (Scott and 
Cervone, 2002) have been manipulated. A second limitation with 
the experiments reported is that measures of psychological con- 
structs which potentially may have affected participants' responses 
to the relevant experimental manipulations were not included 
(e.g., measures of empathy, which may have affected participants' 
responses to the vignettes used in Experiments 2 and 3). How- 
ever, one would hope that the randomization process used in each 
experiment would result in an equal distribution of participants 
scoring relatively high or low in terms of these psychological con- 
structs (e.g., empathy) between the relevant experimental groups 
(Campbell, 1957). Within the series of experiments reported par- 
ticipants taking part in Experiment 1 were not excluded from 
taking part in Experiment 2, and participants taking part in Exper- 
iments 1 and 2 were not excluded from taking part in Experiment 
3. It is therefore possible some of the participants taking part in 
Experiments 2 and 3 may have taken part in a previous exper- 
iment and have been somewhat familiar with the experimental 
procedure and the measures used. Finally, the number of clini- 
cal constructs manipulated and measured in the studies reported 
in this paper was necessarily limited in terms of number. An inte- 
grated threat management system as described in this paper would 
predict that other clinical constructs not manipulated or measured 
in any of the experiments reported in this paper should also have 
integrated relationships with other clinical constructs and nega- 
tive affect as described. Future research may wish to address this 
possibility. 



REFERENCES 

Aardema, A. J., Luteijn, R, and Sanderman, R. (1997). Appraisal of responsibility: a 
new questionnaire and its relation to depression, rigid thoughts, and norms. Eur. 
J. Psychol. Assess. 13, 216-218. doi: 10.1027/1015-5759.13.3.216 

American Psychiatric Association. (2000). Diagnostic and Statistical Manual of 
Mental Disorders, 4th Edn. Washington, DC: American Psychiatric Association. 

Arntz, A., Voncken, M., and Goosen, A. C. A. (2007). Responsibility 
and obsessive-compulsive disorder. Behav. Res. Ther. 45, 425—435. doi: 
10.1016/j.brat.2006.03.016 

Barlow, D. H. (2002). Anxiety and Its Disorders: TheNatureand Treatment of Anxiety 
and Panic, 2nd Edn. New York, NY: Guilford Press. 

Bem, D. J. (1972). "Self-perception theory," in Advances in Experimental Social 
Psychology, ed. L. Berkowitz (New York: Academic Press), 1-66. 

Berle, D., and Starcevic, V. (2005). Thought-action fusion: review of the 
literature and future directions. Clin. Psychol. Rev. 25, 263-284. doi: 
10.1016/j.cpr.2004.12.001 

Birrell, J., Meares, M., Wilkinson, A., and Freeston, M. (2011). Toward a def- 
inition of intolerance of uncertainty: a review of factor analytical studies of 
the Intolerance of Uncertainty Scale. Clin. Psychol. Rev. 31, 1198-1208. doi: 
10.1016/j.cpr.2011.07.009 

Bouchard, C., Rlieaume, J., and Ladouceur, R. (1999). Responsibility and perfec- 
tionism in OCD: an experimental study. Behav. Res. Ther. 37, 239-248. doi: 
10.1016/50005-7967(98)00141-7 

Campbell, D. T. (1957). Factors relevant to the validity of experiments in natural 
settings. Psychol. Bull. 54, 297-312. doi; 10.1037/h0040950 

Carleton, R. N. (2012). The intolerance of uncertainty construct in the context of 
anxiety disorders: theoretical and practical perspectives. Expert Rev. 12, 937-947. 
doi: 10.1586/ern.l2.82 

Carleton, R. N., CoUimore, K. C, and Asmundson, G. J. (2010). 'It's not just 
judgements - it's that I don't know': intolerance of uncertainty as a predictor 
of social anxiety. /. Anxiety Disord. 24, 189-195. doi: 10.1016/j.janxdis.2009. 
10.007 

Carleton, R. N., Mulgrove, M. K., Thibodeau, M. A., McCabe, R. E., Antony M. M., 
and Asmundson, G. J. G. (2012a). Increasingly certain and uncertainty: intoler- 
ance of uncertainty across anxiety and depression. /. Anxiety Disord. 26, 468-479. 
doi: 10.1016/j.janxdis.2012.01.011 

Carleton, R. N., Weeks, J. W., Howell, A. N., Asmundson, G. J., Antony, M. M., 
and McCabe, R. E. (2012b). Assessing the latent structure of the intolerance 
of uncertainty construct: an initial taxonomic analysis. /. Anxiety Disord. 26, 
150-157. doi: 10.1016/j.janxdis.2011. 10.006 

Carleton, R. N., Norton, M. A., and Asmundson, G. J. G. (2007a). Fearing the 
unknown: a short version of the intolerance of uncertainty scale. /. Anxiety Disord. 
21, 105-117. doi: 10.1016/j.janxdis.2006.03.014 

Carleton, R. N., Sharpe, D., and Asmundson, G. J. (2007b). Anxiety sensitivity and 
intolerance of uncertainty: requisites of the fundamental fears? Behav. Res. Ther. 
45, 2307-2316. doi: 10.1016/j.brat.2007.04.006 

Coles, M. E., and Schofield, C. A. (2008). Assessing the development of inflated 
responsibility beliefs: the Pathways to Inflated Responsibility Beliefs Scale. Behav. 
Ther. 39, 322-335. doi: 10.1016/j.beth.2007.09.003 

Davey, G. C. L. (2003). What is interesting isn't always useful. Psychologist 16, 
412-416. 

Davey, G. C. L. (2006). "A mood-as-input account of perseverative worry- 
ing," in Worry and Its Psychological Disorders: Theory, Assessment and Treat- 
ment, eds G. C. L. Davey and A. Wells (Chichester: Wiley), 217-238. doi: 
10.1002/9780470713143.chl3 

Davey, G. C. L., Hampton, J., Farrell, J., and Davidson, S. ( 1 992) . Some characteristics 
of worrying: evidence for worrying and anxiety as separate constructs. Pers. 
Individ. Diff. 13, 133-147. doi: 10.1016/0191-8869(92)90036-0 

Davey, G. C. L., Meeten, R, Barnes, G., and Dash, S. R. (2013). Aversive intrusive 
thoughts as contributors to inflated responsibility, intolerance of uncertainty, and 
thought-action-fusion. Clin. Neuropsychiatry 10, 30-44. 

Dugas, M. J., Gagnon, R, Ladouceur, R., and Freeston, M. H. (1998). Generalized 
anxiety disorder: a preliminary test of a conceptual model. Behav. Res. Ther. 36, 
215-226. doi: 10.1016/S0005-7967(97)00070-3 

Dugas, M. J., Hedayati, M., Karavidas, A., Buhr, K., Francis, K., and Phillips, N. 
A. (2005a). Intolerance of uncertainty and information processing: evidence of 
biased recall and interpretations. Cogn. Ther. Res. 29, 57-70. doi: 10.1007/sl0608- 
005-1648-9 



Frontiers in Psychology | Psychopathology 



April 2014 | Volume 5 | Article 393 | 10 



Britton and Davey 



Negative rnood and clinical constructs 



Dugas, M. J., Marchand, A., and Ladouceur, R. (2005b). Further validation of 
a cognitive-behavioral model of generahzed anxiety disorder: diagnostic and 
symptom specificity. /. Anxiety Disord. 19, 329-343. doi: 10.1016/j.janxdis.2004. 
02.002 

Epstein, S. (1972). "The nature of anxiety with emphasis upon its relationship 

to expectancy," in Anxiety: Current Trends in Theory and Research, ed. C. D. 

Spielberger (New York : Academic Press), 281-337. 
Freeston, M. H., Rheaume, Letarte, H., Dugas, M. J., and Ladouceur, 

R. (1994). Why do people worry? Pers. Individ. Dijf. 17, 791-802. doi: 

10.1016/0191-8869(94)90048-5 
Frijda, N. H. (1986). The Emotions. London: Cambridge University Press. 
Frost, R. O., Sher, K. J., and Geen, T. (1986). Psychopathology and personality 

characteristics of non-clinical compulsive checkers. Behav. Res. Ther. 24, 133-143. 

doi: 10.1016/0005-7967(86)90084-7 
Griskevicius, v., Shiota,M. N., andNeufeld, S. (2010). Influence of different positive 

emotions on persuasion processing: a functional evolutionary approach. Emotion 

10, 190-206. doi: 10.1037/a0018421 
Gross, J. J., and Levenson, R. W. (1995). Emotion elicitation using films. Cogn. Emot. 

9, 87-108. doi: 10.1080/02699939508408966 
Haslam, N. (2003). Categorical versus dimensional models of mental disorder: the 

taxometric evidence. Aust. N. Z. J. Psychiatry 37, 696-704. doi: 10.1080/j.l440- 

1614.2003.01258.x 

Haslam, N., Williams, B. Kyrios, M., McKay, D., and Taylor, S. (2005). Subtyping 

obsessive-compulsive disorder: a taxometric analysis. Behav. Ther. 36, 381-391. 

doi: 10.1016/80005-7894(05)80120-0 
Keltner, D., Haidt, and Shiota, M. N. (2006). "Social functionalism and 

the evolution of emotions," in Evolution and Social Psychology, eds M. 

Schaller, J. Simpson, and D. T. Kenrick (New York: Psychology Press), 

115-142. 

Kenrick, D. T., Griskevicius, V., Neuberg, S. L., and Schaller, M. (2010). Ren- 
ovating the pyramid of needs: contemporary extensions built upon ancient 
foundations. Perspect. Psychol. Sci. 5, 292-314. doi: 10.1177/174569161036 
9469 

Kenrick, D. T., and Shiota, M. N. (2008). Approach and Avoidance Motivation(s): An 
Evolutionary Perspective. Handbook of Approach and Avoidance Motivation. New 
York: Psychology Press. 

Koerner, N., and Dugas, M. J. (2006). "A cognitive model of generalized anxiety 
disorder: the role of intolerance of uncertainty," in Worry and Its Psychological 
Disorders: Theory, Assessment and Treatment, eds G. C. L. Davey and A. Wells 
(Chichester: John Wiley and Sons, Ltd), 201-216. 

Ladouceur, R., Rheaume, J., Freeston, M. H., Aublet, R, Jena, K., Lachance, S., 
etal. (1995). Experimental manipulations of responsibility: an analogue test for 
models of obsessive-compulsive disorder. Behav. Res. Ther. 33, 937-946. doi: 
10.1016/0005-7967(95)00024-R 

Lind, C, and Boschen, M. J. (2009). Intolerance of uncertainty mediates the relation- 
ship between responsibility beliefs and compulsive checking. /. Anxiety Disord. 
23, 1047-1052. doi: 10.1016/j.janxdis.2009.07.005 

MacDonald, C. B., and Davey, G. C. L. (2005). A mood-as-input account of 
perseverative checking: the relationship between stop rules, mood and con- 
fidence in having checked successfully. Behav. Res. Ther. 43, 69-91. doi: 
10.1016/j.brat.2003.11.003 

McEvoy, P. M., and Mahoney, A. E. J. (2012). To be sure, to be sure: intolerance 
of uncertainty mediates symptoms of various anxiety disorders and depression. 
Behav. Ther. 43, 533-545. doi: 10.1016/j.beth.2011.02.007 

Meeten, F., and Davey, G. C. L. (2012). Mood as input and perseverative worrying 
following the induction of discrete negative moods. Behav. Ther. 43, 393^06. 
doi: 10.1016/j.beth.2011.08.005 

Metzger, R. L., Miller, M. L., Cohen, M., Sofka, M., and Borkovec, T. D. ( 1 990). Worry 
changes decision making: the effect of negative thoughts on cognitive processing. 
/. Clin. Psychol. 46, 78-88. doi: 10.1002/1097-4679(199001)46:1<78::AID- 
JCLP22704601 13>3.0.CO;2-R 

Meyer, T. J., Miller, M. L., Metzger, R. L., and Borkovec, T. D. (1990). Development 
and validation of the Penn State Worry Questionnaire. Behav. Res. Ther. 28, 
487-495. doi: 10.1016/0005-7967(90)90135-6 

Nelson, B. D., and Shankman, S. A. (2011). Does intolerance of uncertainty predict 
anticipatory startle responses to uncertain threat? Int J. Psychophysiol. 81, 107- 
115. doi: 10.1016/i.ijpsycho.2011.05.003 



Neuberg, S. L., Kenrick, D. T., and Schaller, M. (2011). Human threat management 
systems: self-protection and disease-avoidance. Neurosci. Biobehav. Rev. 35, 1042- 
1051. doi: 10.1016/j.neubiorev.2010.08.011 

Norton, P. J. (2005). Psychometric analysis of the intolerance of uncer- 
tainty scale among four racial groups. /. Anxiety Disord. 19, 699-707. doi: 
10.1016/j.janxdis.2004.08.002 

Olatunji, B. O., Williams, B. J., Haslam, N., Abramowitz, J. S., and Tolin, D. F. 
(2008). The latent structure of obsessive-compulsive symptoms: a taxometric 
Study Depress. Anxiety 25, 956-968. doi: 10.1002/da.20387 

Rachman, S. ( 1 997) . A cognitive theory of obsessions. Behav. Res. Ther. 35, 793—802. 
doi: 10.1016/S0005-7967(97)00040-5 

Rachman, S. (1998). A cognitive theory of obsessions: elaborations. Behav. Res. 
Ther. 36,385^01. doi: 10.1016/S0005-7967(97) 10041-9 

Roper, G., and Rachman, S. ( 1976). Obsessional-compulsive checking: experimental 
replication and development. Behav. Res, Ther. 14, 25-32. doi: 10.1016/0005- 
7967(76)90041-3 

Rottenberg, J., Ray, R. D., and Gross, J. J. (2007). "Emotion Elicitation Using FUms," 
in Handbook of Emotion Elicitation and Assessment, eds J. A. Coan and J. B. B. 
AUen (New York: Oxford University Press), 9-28. 

Salancik, G. R., and Conway, M. (1975). Attitude inferences from salient and rel- 
evant cognitive content and behaviour. /. Pers. Soc. Psychol. 32, 829-840. doi: 
10.1037/0022-3514.32.5.829 

SaJkovskis, P. M. (1985). Obsessional-compulsive problems: a cognitive-behavioural 
analysis. Behav. Res. Ther. 16, 233-248. doi: 10.1016/0005-7967(85)90105-6 

Salkovskis, P., and Freeston, M. H. (2001). Obsessions, compulsions, moti- 
vation, and responsibility for harm. Aus. J. Psychol. 53, 1-6. doi: 
10.1080/00049530108255113 

Salkovskis, P. M., Rachman, S. L., Ladouceur, R., Freeston, M. H., Taylor, S., Kyrios, 
M., et al. (1996). "Defining responsibility in obsessional problems," in Proceedings 
of the Smith College Women's Room after the Toronto Cafeteria, Boston, MA. 

Salkovskis, P. M., Wroe, A. L., Gledhill, A., Morrison, N., Forrester, E., Richards, 
C, et al. (2000). Responsibihty attitudes and interpretations are characteristic of 
obsessive compulsive disorder. Behav. Res. Ther. 38,347-372. doi: 10.1016/S0005- 
7967(99)00071-6 

Schaller, M., Park, J. H., and Kenrick, D. T. (2007). "Human evolution 
and social cognition," in The Oxford Handbook of Evolutionary Psychology, 
eds R. I. M. Dunbar and L. Barrett (Oxford: Oxford University Press), 
491-504. 

Scott, W. D., and Cervone, D. (2002). The impact of negative affect on performance 
standards: evidence for an afifect-as-information mechanism. Cogn. Ther. Res. 26, 
19-37. doi: 10.1023/A:1013837520031 

Startup, H. M., and Davey, G. C. L. (2003). Inflated responsibility and the use 
of stop rules for catastrophic worrying. Behav. Res. Ther. 41, 495-503. doi: 
10.1016/S0005-7967(02)00245-0 

Tracy, J. L., and Randies, D. (2011). Four models of basic emotions: a review of 
Ekman and Cordaro, Izard, Levenson, and Panksepp and Watt. Emot. Rev. 3, 
397-405. doi: 10.1177/1754073911410747 

Vervliet, B., and Raes, F. (2013). Criteria of validity in experimental psychopathol- 
ogy: application to models of anxiety and depression. Psychol. Med. 43, 
2241-2244. doi: 10.1017/S0033291712002267 

Conflict of Interest Statement: The authors declare that the research was conducted 
in the absence of any commercial or financial relationships that coiJd be construed 
as a potential conflict of interest. 

Received: 30 January 2014; accepted: 14 April 2014; published online: 30 April 2014. 
Citation: Britton Gland Davey GCL (2014) Interrelationships between negative mood 
and clinical constructs: a motivational systems approach. Front. Psychol. 5:393. doi: 
10.3389/fpsyg.2014.00393 

This article was submitted to Psychopathology, a section of the journal Frontiers in 

Psychology. 

Copyright © 2014 Britton and Davey. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License (CC BY). The use, distribution 
or reproduction in other forums is permitted, provided the original author(s) or licensor 
are credited and that the original publication in this journal is cited, in accordance with 
accepted academic practice. No use, distribution or reproduction is permitted which 
does not comply with these terms. 



www.frontiersin.org 



April 2014 I Volume 5 | Article 393 1 11 



